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4i^>Sl ^ JS-^-i- 7 fl^m ^ i^R 1 i*} * ojl- ^H]^ ^ 

£ 4 

%3711M- 0 1^-, M-^r. ^7}, RF , MEMS 
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^> ^ o]s. ^p-ti)^>^. 3)^. ^{Switching device and electric circuit 
device having the same} 

£ 1 5? 3E. 2^ #Hfl^ 7fl3flAl^a ^a.efloi ^o^j ^ ^H(shunt)^ RF 7fl§* 

£ 3^r ^ofl Kr€- Ge-Sb-Tef^ ^%>^r M-e^^ S^ojc}.. 

£ 4^ £ ^^Alofloil 45 ^^># M-B|-ufl 5g^ £ olr4. 

£ 5a ^ H 5bxr £ 4» V-V^d^- ^41 3) 

£ 6a ^ £ 6b^r 1^2] cf^ ^Al^ofl nf^ ^-^0] ^£o]cf. 

5= 7 o. ^. i<H^l -g-^ ^^^>7l ^tr ZLSfl^olc)-. 

-£ 8a^ ^}^) 4^ i^R 1 i4f sjsL i7} olefloli- 14 b)-^ 

£ 8b-cr ^Hfl^ op^y. oUb^ E}<y LCD ^Ml- M-£}Mi 5]5..£°lr4. 

£ 10a ^ £ 10b^ ^HHl 3H*i i}o] £_.:=«- t])o)^ 2 a> ^^-o.^. °1 -g-^ 
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100 : 7l^r 110 : *fl 1 ^^(di^.^) 

120 : *fl 2 ^^(^Bfl^l) 130 : ^ 

400 : ES^sflHt 500 : eflo]^ cH^ls. 

H-^^- M-^ ■ z f L -^7)(nanoactuator)^l ?A°-S., Htf ^-n]^o_S.^ ^^.^140! = 

1-^* "fllS °l-§-*Rr ^ °1« ^l^Rr SIS. ^ojcf. 

ojhV^o.^ p>ol 3 ^.^Al^( m icromachining) 7}^-£r ^-8r -^^r *\7}2} RF(radio 
frequency 7}^}A) v}^. zz.f- MEMSCMicro Electro Mechanical Systems)^ 
RF di^r^- D fl-°- ^Kvery good isolation and insert loss), sfl-°- 4^ rii«l ^1^, ^ 

Efl^ls^( THz )l- ^ jl^s). ^ ^ i o| 30 ^ soya) ^ ^-gr ^tf. 

°1 Si tr MEMS RF i*}^ ifl^l 7flsflA)Ei A>^>^ ^ -f, 3|<£n}- ^5:5= 

I- ^"#-8: ofl, 40GHz^l^i ^ O.ldBiLtr ^ ^¥-8: ^fe^K SEtr, 20GHz 

^r^HMH^ £^ ^S. ^4? WflAl^ ^*j-(Q)oj] 7191^, ^tg-o. t^^ s 0 .25£ 

^J^l^ ^S>^ ^^o]^ i 5flo]^ 4=1 5. ^ (phase shifter HI -§--§-€ ==r MEMS^ 
sll 0 l^ ^HE^ PIN(positive-intrinsic-negative) <>|u|- B^^e-] ^ jitf \£ 

£r ^-i: 7M^, °1 2-1 *r 3HBi°l ^S ^.ni(ohmic) ^olcf. 
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^H, *2fl^1 RF >ifl*Hfe ^j^WeI*. ^aefl<?l(capacitive membrane) 

(shunt)<§ RF tfls}<*| J£ l ^ £. 2# %^<sH ^^KE^- 

i 1-8: #3£SM f 71^(10)^-^ 1 i£ z\] 2 ZL^4 ^^(12,14)01 tifl^l^^. ^ 

1 ^ ^1 2 JL^3\- 5^1(12, 14)£r ^H^H^ ^ Hfll- 7 r *H, ^ ^1 2 -H^S} A}^ 

2^1(14) A>oHl ^ #3 ol^SlS.^. ^1 1 ji^sj. A]Jr 51-01(12)01 tifl^l^Cl-. 5£^, tl" ^ 

^1 2 -H^s|- a]^ Bl-ol(14)^: ^(beam)^ ^ «.efl°J(16)^l ^1*H ^ ^^.511^1(16) 

^8r 7>HI ^EflS. ^^SjSl, *fl 1 1 ^ 2 JL^^- ^ljL £1-01(12,14)4^ S^r-E.^ ^ 

^sM, U<8 ^«.efl^l(16)^r 1 ^s. iiKl(12)2Rr Tlel^ o];g^t).. wi^ 

31 ol(i6)2l- JH^}-^1 ^ Jf^sJ ^ : el-ol(i4) o-^nV(i 8 )oil o)^^ ^4 

£M oljr, -O^nl-Qg);^ ^y.eflol(l 6 ) ^ 71 51^ o)Z*Q^. o] nfl , j7-3}-(RF) 

^ ^1 1 -H^sJ- Ai^i sl-ol(i4)o11 o)7fsH , 20a^ ^ w.efloi(i 6 )oii ^oj- 0 ] o] 7 ^ 

51^1 ojro.nflcq A}^ M-Bl-^Cf. 

^El, ^ a. 31 ol(i6) oil D c ^oj-ol o] 7 ].^ 1 g > ^«.Eflol(i6)-4 ^1 l 

^^(12)31-51 #3l*Hl 2)-s[a) t ^J±3lo}(16)ol ^<g^l-(18)^O.S #^>7ll =1 °] , ^ ^ 

^weflojdg)^ ^^Bl- (18) oi ^^1 ^cf. oinfl, wg^ ^weflol(i6), o.^^- a8 ) ^ i 31. 
^4 -*1J> 5l-ol(i2)A>oloil MIM(metal-insulator-metal) 7fl sfl a] b! 7f , Jl^sJ- ^lJl(RF) 

^ ^1 1 Ji^sf AlJl a|-Ol( 1 2)^- ^u(. > ^o]o] ^ 2 Jl^Sj- AlJr Hl-Ol(14)6.S. B^Tfl £ 

(isolation^ , ^ ^-^0+ -2-^ ^^2} ^^^llii «l7> #^ ^IJl s.^ol 
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f^V^i}. oloflicl.^, -^-^^(18)0.5. Jl-a-^^ ^ SBT 5Ett BST^l <>l-g-£H, 4? 

°H, -*7l^ 7flsflA)E]a. ^«.sl]«y(capacitive membrane)^ ^£ 7}^9l 

ofl #al, *>o^(charging)^4Hl 3«H *II*IM3 

31<?1^ *H-^M1 &-e}7} 1 vfl^l 3MV/cm^ #-H<a€(poole-Frankel ) 

^^(emmissionH 2l«H &\ ^ *g o_5.*| -g-^-ofl ^tJ) ^Kg. 

«fl^l (release)* i^H*] S-HCoff) i^S.* i^Tfl § ^ &£h S*h 

3«a«h4H B^(trap)€ ^JMH <y7>£ iHel^(screening)ofl ^<j}<*| 

^>Al?l7m, #*}7> ^ ifl*l ^<a^-o> ^M^Crecombination)^ 1 ^ ^«^^ 

aj-^^s^ ^iy <&7} , ^ ^ *i<y-§r ^ ^cf. 

1- ^a]^ t-4^( pu ll down) #3£r 5a*l<£!:, ^ti.efl'?!^ ^-§- ^SM^ 

2^, 7fl3flAlE^ ^i±efl<y^ RF ^*1tt ^£7> 1/zscfl o^, o|i=- ^ 

DC ofl» 20VO1AJ-OJ nfl oje]^. 



33-7 



1020020073471 ^^ 2003/11/11 

<24> oj-eM ^ oj^-ji^ ^ 7 )^q *Mlfe, £ ^ o. 7fl ^ 

<26> ^-7l*b ^°1 o]=Jl^ ^ 7 ]^3 i^Xl 1" ^*H, -S- Q*§£\ ^ -S^ofl 

ofl CCfs. ^o^i 7 )^- > # 7 j ;g<£ 7l^Hl 3^3*r Xl 1 <3<3, ^"71 71 

A oH] #7] Xl 1 ^ 71 o]^ tifl^^ X| 2 3Ltf*M, ^"71 XI 

1 Si XI 2 <3<3£ efloi^tij^ Afl^djj oj.^ ^ «i ^^4. 

<27> ^-7] XI 1 Si XI 2 <3<3£r ^SXlM-ol^ #^<^ ^ 51 O.^, wV^^Tflfe, 

Ge-Sb-Te ^ 

<28> SE^b, ^-7] XI 1 ^ XI 2 ^ Sl^g- ^£5] 7^^ o] ^ ^ o] 

u].^§>cf. oV-i-e^ ^- 7 l ^ i xi 2 e!M*1* 12mW^) -MM 3. 245}^|- ufl 

<29> # 7 ] 7 ]^-3|. # 7 j *|1 1 <gq A>°1 ^ ^"71 71^ #7l Xl 2 <3 ^ *}°] 

°fl , ^€^1 Z|Z| 7DX)€ 4 s S£4". #7l 51 # 3fl^^ #71 XI 1 ^ XI 2 71 Eli 

cf 7>7}£ 71 Bis. °133<H 5^*1, XI 1 ^ XI 2 ^ ^ ^i eflol^ s^Hl £|*H 4 

% v ^l^ ^-f , ^"71 JE3iXHa?J:°l ^#€4. ^"71 51*I#°_S-cr ^nl^- i£i=. ^-ol ol-g-^ ^ 
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5M. #71 1 ^ *)1 2 <^2] ^ -g-ol^SL-lL 1 ^ 2 ?m<2] ±^ ^ 

<30> r£i& t £ igx%$) ^Al^ofl tcfs. gj^ ±7$ Tie) ol^^ ^^711 M-ol^. 

#^3] i^i ^ ^-211^1- i^Rl B 3**1 ^7} t^fl tifl^ ;g<g 7]^ #7l ^ 

<31> ^-7] EflolT-i ^A} ^#£r H^-ZlSfl^^- u>i3L«a ^ £U, ^7l HS.ZL£fl^^- n^afe 

*H?" 7]^-, ^71 S}^- 71^:4 ^71 #^-4 ^1 ^Till- ^ ar}^ ^ ^o) 

H^^H 5U^r ^ 71^;, #7) 7}& A}o]o\] 7 ^^S\o] ofl ^ _ ^ sj.J=L 

7]^ fj£°ll ^ -^^M 5£^ ^ ^-71 ^-Jf 7l# ^ofl Hfl^£]^ Eflol^i ^-i- 

B^tf. olnfl ( 5^ ^^-4 ^f- 3^*1 ^#^1 ^<LB #7] 

<33> #7] 24 ^O]^ Cfoj^colJl, #7] 3H*i Cfoj^c^ #7] ^ 

7] #-4 ^ 7^ ol^S]£S. Ufl^SlTgA^ ' t>}lJ-°) ^o^l E^l^&l^ ^q-o] Cfo] 

<34> rf^- B.q ^ Alfl.*}- ^K 1 ^, 71 7}] ^ $M 
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^llt^- <^ 7}*} Cf-g- ^EflS. ^ Xl2.^, ^ ^3 U^7> 0>2flcflA-1 

SM^r. nJ-eH, £.£<M^ ^ s_t± tgs^ ^-g- 7}2&7\ 4 

^^M^ , i^ 0 MH ^-^^ sa]^ ii^ ^^j- sh^c}.. at!-, °i 

^ # H^r "J^l «^»6\] ol^Sfjl 7l7flEl^ ^-f<Hl, ^ #^ ^7l 4-1- 

# 5&£r 71^1 ^ ^7fl^- ^ oljl, ZL A>o}ofl 3 o) 7fl7flEl<H 

<-*UH 1: ±7}> 

^HHtt 11^1 71^- nflsfldfl ^-g-s^ Ge-Sb-Tef-^l ^STflq-ol 

JELTfl A>-g-*M, Ojs. nj-o} ^ ^Vofl S^oJ ^*}vg. S>7fl ^Cf. O^H, 

-g- ±7}^ ^^sr>7l ^ofl, Ge-Sb-Te#^ ^ ^ ^ ^M^l rfl*M Jitf 

tf^o] 7l^-(phase recording) dt*Vfe #3?K!±v|HB(polycarbonate) 7l# 
Aj-ofl ^tJl^-CAl) 5E^r •e-(Au)^^ ^^(semi transparent layer)^, ZnS-Si0 2 f-^) -fr^l 
*fl#, Ge-Sb-Te^ aJ-^o]^, ^ A j4 ^ aU}^o) olnfl, 41^ 

^11- S<H 650nm 4°l^-^-l- A>-g-^ ^olf^} ^ ^s], 

ZL°\ 47l« ^sM^l E)^, Aj-^olf,^ Aj-E)]7> ^S^tf. , 12mW^ ^7)S. 

2iA}*}^ %o- t -#&°}^£r (amorphous) ^Efl# 7}*H , 6mW ^ M) 7 }S, 24*}^ ^ 

-f A o^°l#^ ^^^(polycrystalline) ^-Bfl# ^"^4. ^-^^ tfl^ 2 vfl^l 5%4 «>a> 
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Hfr £JL, ^-*Hr ^ 20 vfl^l 35%^ «]-A>£# #7} afl-g-ofl ZL W>A]-£0) ^o]^ 

tflsf 20 ifl*l 30% olofltc}.^, ^^cq D fl<L ^.o. cgo*^ ^. 7] ^ au^o} 

^l^fl, al^^-i- ^-^S., 5E^r £3 3* ti]^^ *>4, ^r, (writing), 

*]-*M (erasing) ^ £| 7l (reading^)- *}a}5.2) x}o)o) ^}&o} a]-^ ^ oi^ 5)^ 
(repeat ivity)^ ^Jl 10H ^nf. 10 6 *fl^°l sHtr^. SE^h 31 

ol*i fiS] >*fl7l (height) £ ^(duration)-!: ^B«f-o.S^ , ^-Efl<2}- a]^^ 

^-Efll- ^ "0"^-S. ^ Si^t-fl, o)^ w]^^ ^-EflSf ^flo} au).^ 

^r€- ^BHf^B(contrast) ^><^1 ^^-^cf. 

°l^^r #£<>1 (phase change) «V=^1 ^(deformation)* 

^, 11 y oH^ ^ w o v ^= ^ 3 W SJ^aJSl ^5r# ^o] 

IJ"^ ^r^Ef. oje^ "j.Appl. Phys. 79(10), 15 May 1996"5l 

8084 31H*1 Fig. 4(bH| *H*1 5} <H SZcf. 

5£*h #£ol -i-^o] ^£ ^ ^ ^, ^-^o] ^^ol zjoH 

id^Kt-^ tr^T. ^71 * #£0] #^<y Ge-Sb-Te(Ge 2 Sb2 t 3Te 5 )^ ^ 400°C£) £rJE<>lH ^ 
nsec7> ^-s]-^, Hi 3} 3] -tf^HH #BflS. ^^r^cf. °H , Ge-Sb-Texr l-g-^Cheat 

capacity) °1 1.28J/af/t:al*M j1, l^^r ^^(coefficient of thermal expansion)^ 3>10- 6 
tfl^l 8>i0- 6 /°C°M, <i ^i£3E(thermal conductivity)^ ^ 0.006W/cuf/°C °1 «Hj 3E °1 1} . ^7] 
3M*1 ^(output power H ^tr ^ 0 1 ^r^H^I £r-£^r 1000 °C°fl ^} 

^ %°-3. ^^o.^, ojcfl aflig-sj-fe t^^-lr^r *U 8>10-6/°C *L000°C ^, 8 
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>i0~3o) <gcf. o]^^. § lOOOr^ ^S^H Ge-Sb-Te ^fs} icf 0.008 ^, 0.8%^ 

7}-^^- ^nl^nl, o.S^ 5 vfl^l 8%^ #■§-§- g±r 

Sic]-, zl o] o.^ ^aj^o.^ ^ ^ ^ £ ^n>cl- 7l^(lattice)7> 

, -gr£7> 4^ tflgoH 7l<?]^ <g^<2} ^ ^ bfl uJ-Hfe ^ 

-iri^ ^ § ^oje^ o^sM , * 7 ] ^ ^l-f7lSl i^^l Ge-Sb-Te^ 
°1 5 8%^ ^ ^Sl-1- £L°m ^ CLjg. efl^cj.. ^, o]e^> Ge-Sb-Te#£r -SM<HM ^Hl^l 
^ol eflol^wio} M]7]6{] ^ ^s\-s\ji i 3-5.6\) ^ 

^S^, 7>^>7ll W". 

^7lA^ ( s. Ge-Sb-Te-f^ M^fe 5^-°^, £ 3^ ( a )^r 

-a-nfl Ge-Sb-Tef^ M-e}^ ^Mjl, ( b )±=. Ge -Sb-Tef^ M-Bf^ 

, (c)^r cfAl ^-Efls. ^^^^-ofls] Ge-Sb-Tef-8: H-Efyfl ?H4. 

£ 3^1 (aH £Al^ tf><4 ^-o], Ge-Sb-Tef^ ^3.?\Mo]^] ^ 

W(50H #(50)^8- JL^(50a) ^ Jl^-^-(50a)S.^-Bl S = -^(50b) 

^•Hfl^ ^EfljgAl, ^=«-(50b)fe al^l ^c]-. 

zl^, £ 32] (b)sl- ^oj, i2 m w ^171^ eflol^ «K60)* ^a}*}^ , ^ 

^(50)£r «1^^ #1^3. 5^, ^ ^olo) 5 ^1 8% ^ £ u>3. ^^l-Tjl ^cf. 

°M. til^^ Aj-Efl^ S^(50c)^ ^o]^ a27 > ^uf. 
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<45> tj-A], ig%v^ 5.H.-f(50bHl 6mW >Hl7l^ $]o]z\ ^(70)^- 2lA}0>}^ , #Efl£| 

-¥-(50c)^ ^"BflS. ^"^olS]^, £ 30} (c)s q. ^-o] a i<q ^ojs. ^^^cf. 

<46> Oj^o] A^ ^7)^ nf-e^ ^51 £o]* £SM^ ^ 

<47> 51 4^r 51 32} ^S7llM-ol=^^ ^ ^ sg^o. ^_g_^ £ ^Aja^ ^-^o] i^^l i 

7]-» M-^>a ^^iolcf. £ 4* ^-S^H, l ^ 2 <^ (110, 120 H ^ #3(0^ 
°13€ A o v 3HH, ^iS cfl^lSliE^- afl^l€i=f. all 1 £ *H 2 °J °4 (110, 120)^8: ^1*1^ 
(110a, 120a) ^ *1 *1 (110a, 120a) 3.JfEi ^i)^ S.^-?-( 110b, 120b) S. ^^M, ^3.2} 5. 
= (110b, 120b) 7} *BM5}£^- cfl^)^ ^-Efls afl<i^rf. ^ i ^ *fl 2 ^^(110,120) ^>^>l^l^r 
S-ff SE-^r 3 -ft ^ < y-°l ^^SlJl, all 1 ^ afl 2 ^(110,120) 3.^ ^.^)^9] ± 

JELeflol <3°H1 Z^Z}- tfl-g-^ ^ ojcf. ojnfl, ^ i ^ 2 °§ ( 110 , 120)£r 31* , 
eflolA-lofl sl^>^ ^ afe- ^%>5l^ Ge-Sb-Te ^ ^i27lHu}..Ei?}l 1-^5L ^^^cf. 

<48> 51 5a ^ 51 5b^ 51 4» V-V 4^ M-^^ A o v ^°l ^}2] cj-ig 

51^, £ 5a^ ellolal7l- 91 7}^^} SMt^ ^o] i^^j r^o. uj-Efiflji, 51 5bxr 

ell 0 1^7> «?l7l-£l5i-g-nll^ ^l-^ol ^o^l ^Afc-l cf^^- 14^^^. 

<49> 51 5a# ^-S^H, *i<3 7^(100)01 afl^cf. Q<£ 71^(100)^1 °^^1 afl 1 

°J°4(110) ^ all 2 °J^(120)ol 51 4^1 ^BflS. ^^tK ol nfl , ^ 1 ^ 2 <3<*(120)£r ^ 
3^ ^"Efl^, "c"» 7>^H, ol -c"^ 51^ ^3l*l# 51^ H^l^Ei 

eJ-Jl 7>aj^ nfl ^ ^oHl cH^-^cl-. ol^ev all 1 ^ afl 2 °J °4 (110, 120)^1 Y 

21 ^^-Al A^ 7 > ^ n>#5l #3 ^519jol H>^3l^Cl-. 0>^-^ , *fl 1 ^ ^| 2 ^ 
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^(110,120)^ 3. = Jf( 110b, 120b) *V<cH] xr S.= -¥■( 110b, 120b) 3 ^ £ ^>o.^- £ s. ( 
^ 7)^(100) :§:«-( 130)7} ^^^cf. 

ZL^, £ 5b°A a]-^ ^-o], XI l ^ XI 2 <^(110,120), iL4 ^^1^1^^ £ 4 

£| Xl 1 Xl 2 <g^(110,120)^ S. = ^-(110b, 120b H 12mW X]7l<5} 3H^13^: ^A}*}a| g_ 
J= -*f ( 110b, 120b )# til^^sj-Al^lcf. 010)]^, 3.J= (110b, 120b) 5 ifl*l 8% ^^H, 
^ SE^- (110b, 120b) *M X] l <3<*(110, ±2-^ Xl 2 <3^(120, ^.efl^l 

<^)il3. RF ^7> * = 7fl £4. 4*1, €ff-» ?1ZL7} ^ 3*. 6mW efl 

5A}sH, 5. = Jf (110b, 120b) « ^^^m^f. oHnJ-s)-, 3.1= Jf (110b, 120b)7> ^ 
3. = -^- (110b, 120b) 7} ^sM, RF ^^-7]- ^r^cf . oH, xl l 
^^(iii) ^ Xl 2 ^^(£Le^)ol eflo]7-l«j^ 47HI 4^ ^$13)35.3., #7l ^H 1 ^ 
7>«- B^l^sL 7}^f>}±r ^-f XHH tbcf. . 

£Eth £ 6a £ 3E. 6b^ -g- ^^l cfs. ^Aloflofl tcf=. #£0] ^fl^J 
A 1, £ 6aTr ifl°l*l7> <?]7>S1^ ^nfls] #i£ol ^>o^ cfTgo. ^vfljl, £ 6b^r efl 

°1^7> <?l7l-5l^-g-nfl^ <#&o] ^7>S] L^E^t}. 

51 6a 51 6b<>fl 51*1 £ ^*}tt #7] £ 4, £ 5a ^ £ 5b ^ ^-^o] ^ 

SRI ^7>sq- n ^ofl ojo^ -B-A^J-i , 3^(150)* 7fl7fl<5Kr #o)^t±. 

^, 51 6a°]) 51^ *)-<4 ^-o] , ;g<£ 71^(100) 4 Xl 1 ^(110) *}*} £ 1 

<S 71^(100)4 Xl 2 <3^(120) Afojoil ^^(150)* ^ 7flXlt!: c l-. 51*1 3fl^ 

(150)£r XI 1 * XI 2 ^^(110,120)^ ^*Rr ^27l|M-o]^*iitq. ^££7> €■ ^ <« 
fH , °^ D 1^(A1) SE^ ^-(Au)-i: a>-§-^: ^ ojcf. oltrfl, £^ 3ifl^(i50)A>ol oj ^(Cl)^ 
XI 1 ^ XI 2 ^^(110,120)?!^ 
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"C"^^^ §t11 $^th=h 4^1(150)^ <&*h q*\ #-¥-(130) ^S>°1*°1 

=L$-, 5L 6b4l ^-o], *fl i *q 2 (110, 120) ^, ^1 1 ^ ^1 2 

(110,120)^ SE^- (110b, 120b) 41 12mW ^)7}S\ 24^, *fl 1 ^ *ll 2 <3 ^ 

(110,120)-!: Hl^^-tb*}. °1 °fl ^sq-, *Ql 1 ^ *fl 2 <8^(110, 120)°1 J£4 # 

Z*SLS. #^^711 ZL <5>Jf41 c]^- §^ flfl*^ ^ ^^(150)*^ 1 

^^12 ^(110,120)41 3«H ^ °]^-<H3 ^, ^HHH *fl 1 

55 ^ 2 <8 3 (110,120)3 ^ ^ »8#£ ^(150)% ^^a] ^^^ol ^tf. 

S£*. *M ^-£-£21 Sj^H f £^ 3fl1i(i50)a] ^i££7> ^7fli4°l^^l -§-^3 

£ 7-& i^R 1 ^^^>7l ZLEfl^^, ( a )^ #Efl 

3 ^ 1 *fl 2 <3^(£ 5a3 110,120)4] eflo]^ 7 > ^a>s)^ ^ ^^cf. o]&|^. ^-fofl^ 
1 ^^(iiL^)^- *fl 2 <8«|0=8||$!)ol <£^S\o] oi^l ^ro>, RF aJJe. ^oj-ol ^ 2 «^^( = 
3l<d)4l SHr*}. (b)*r =£3 3 *lz}-(tl)o|) 12mW3 *\]7)£\ 3)o]z\7} z\] 1 ^ ^ 2 «8 

*H *fl l ?J *)1 2 ^^ol al^sj-sH, ^#§V7fl ^cf. ne^, *i| l 

^(^3.^)41 Sl7>^ rf a]s &<So) *\] 2 ^^(£El)ol)os ^^H, *fl 2 = eflo])o]l 

RF ^IJ: SlfKId)7> t^cf. (c)fe ^3 A}z]-(t2)4l 6mW3 Afl7l3 eflo]^ 7 > all 1 ^ 2 
<3^4l SA>£]^ %°- t 7$ l ^ 2 <£^£- ^^^M, ^iS oj^^cf. zisi^, ^ l 
(di^^)^^^-Ei ^ 2 ^^(^.eflol) o,ss] rf a}jt ^^o] *}^£H , afl 2 ^(S-efl**!) 
41 RF .^]Jl ^(Id)7> ^JSl^l SHrt}. (d)^ ±%£\ Alzl-( t 3)4l 12mW^l ^l7l^ ^loj^l- *\] 
1 5J ^1 2 cgcdofl 2 4sH, ^1 i ^ 2 7p> Hl^^^l^, afl l «J *i| 2 ^ 

33-15 



1020020073471 #^ 2003/11/11 

3. *0 l ^(dtJSL^W 91?}$. rf ^IJl #<a- 6 l *q 2 <3<3(.elei1°1) °. 

5. ^^M, *)1 2 <^(-^l*lH RF 3fKld)7V ^^cf. o}9±£°- ^ ^ ^ ^ 

-Sr 106 ^5L» ^ ^-a- ^£^1 AlSl^^- SHf*}. 

<56> <^a1^1 2 : dt*V« ^-wl«5Rr ^i^> 2)S #*1> 

<57> £ 8a^ ^HH nj-s. i^># ^ s)3 ±x\ ^elHl- uj-Ej-vfl 

^H]5l 5)5. ±7} o]i]]o]^ £ 8b<=Hl *lH£ ^B) Pfl^^i E^^ 

LCDOiquid crystal display) <H3H# ^tgs} ^ ^ s o] 

3H« ^^*>7l 3M, #Hfl^1 fflS^^ Bf^^ LCD °)$)o}o]} Z3i\*\a] 7 fl^^o.S 

<58> ^aV^o] ojiBlja LCD <H3Htt, £ 8b^l 5E.*1€ . ^*$*}tt 

711 °1H «li 51-^1(200), 711 °1H Br < y(200)4 ^z]- ^JE^ e|Mb3 

2}^ (210), 711 °1H Bfo] (200)^1- cfloiel el-<?] (210)5) in*}-*] Jfe^ ^^l^H Til °)B. 

^ Hf^l (200)^1 4d«H ^ 51-01(210)51 Aljf ^ BSS^liEi 

(220)1- i^-W. ^ B 31 *li:£i (220)5] = Ell<y^f o^^Sl^ 3»>§ 7fl5jlAlEi(230) ^ ^ ?11 
311^1 El (230)51- ^15. <£^Q 15 7fl3flAlEi(240)» 5L^-tri=f. °l&ltr t!H;e b)^ e|-<y(200) 
■1-^- Tllols £LEH ti_ ICC250H 51^0=1 cflojEi &Kl(210)#£r nflolEl =5l-ol 

B IC(260H1 ^5^. 

<59> ol^^-o. lcd o] ell °1 *rM-5l TlMe «1^ e f < ?l(200) -3^*1, 31 ^ ef^l 

(210)^1 -^^71- ^ B^^1^EK220)«11 5l^O^ ^^^M , ofl^g 7fl3flAl 
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£1(230) ^r, LCD^ ^^l^m. o|nfl, Jis 7flaflAlBl (240)^ 4 s)-^^ ^ a]Jt 

o]ofl ^ ^XHo] ^ ^ s ^ oleflo]^ 5L 8a °ll J£A|4g ti}<2}- ^o] , cf^ 7 fl 

7> ^-#3^5. Bfl^]^ no]B\ 51-<?1(305)# zjz}-^ t ^ 0 }B\ ^^(305)011^ 

nflB^i ^Efl^ x£<$ ^(300)^1 wfll^. 4.(300)^ H€^l^Bi(310, i^Rl ^ 

*}) 31 H 31*1 ^(310)^ ^efl^lofl <g^^ ^ 7fl sfl^E-l (320)1- ^Hl 

^ B^^1^EK310)^ ^7} ^aHI If-*Rr ^ 

o]f$ ^>oicf. a*V, tiHEi eKl(305)£r ^e^o]ti. ic(340)4 

5U^-. Stb, -^Hl^ 35}5. ±.7} o^eflol^ A] Jr.^ ^^>7l iLS ^2flA]Ei7> A 

^l^>7l ip^ol ^S^C-H, ^ ^A]^l^ ^Tllufol c.^ RF ^*1tt :£J^<4 

-*H°fl3 4i7> <^eflo]^ ^afl<q. ^ n]Q )^ e}.o] ^1^-*] 

cflAi, ^^^1 B^^l^Ei(310)» ^*Kr *fl 1 ^ ^ 2 <3<*°1 ^ ^ ^^-sl^s. 
sfl °1 *1 1- 2:4^^ efl ol 2 a> ^^-(330)ol I^gcf. i\]o)x\ ^(330) ^l^^ <A\% # 

^i, £S3?Mt IS ^H(programmable photo mask) eJM^ cfo|^. = 7 > oj-g-^ ^ 

°H, HSZLHfl^^- i£ n>i:3.^ H^Si ti. nfl^e^ LCD ^ 5^. ^, 

oflE]ti. oflEg]/: LCD 3fl^^ <*}^ ^>^1 2]*>c^ ^-o] AjHM^ o.^_ ^-^ *}&S\H. 

°l-§-^>^ ^1^> ±7} °]Z])o}6)) Zl]o]z\S. ^A>^ ^Olcf. ^7l>| f H 
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^2fl°1t 4^a# <>l-8-«H 24^^ #4 $3- £ 9« ^-s^H ^^K£ 

£ 9^1 w><4 ^-ol ( ;g<g 714(100)4 3.^°)} ^7fli4°l^^l ^1* 1-<H, 

Ge-Sb-Te ^^S. ^4 ifl^l B<ffl4iEl (310)7> ^44. ^4^4(310)^ #7] 

& H HAl^ 44 ^-o], ±^ #3 o]3<g *j] i ^ *]) 2 ^(iii, 

= efl°l:H0,120)-a- i^-tl-tf. Xl 1 ^ Xl 2 ^^(110,120)^- #<H, ^I^^iCE 94 b 

o}9\-^ ^7)+B\ (310)1- if"*Hr 714(100) ^ofl SSZlEfl^^. 

4^3(400)71- wfl*144. SSasfinlt i£ pf^a(400)^ 4-^ 7l^r(410a), °14 tflW^r 
A o VJ f 7l^r(410b)# i^4. 4-^ 44(410a) a.^^- 44 H«ffl4^4(410) , 44 B314^ 

(410)4 ^7l^o.S ^^Sl<H 44 H3I4^4(410)4 i4^ 1o fl 44 ^44^ 4^ 
(415), ^ 44i 4^(415) £.2.4 o]^ 6B^ -g-74-4 wfl^ XH4"b XI 1 

^^#(420)0) 3^44 #4. 7l4(410b)4 cfl^ofl^ 4^ 4^(415)4 4?)1 tij^-fc 

■iF§-4Sr -g-i- 4^(425) g ^--f- 4^(425) 4^4tt Xl 2 3^(430)* ^4^4. 

4^ 7l4(410a)4 7l^r(410b)A>oloj|^ ^ 7 flo] 6B^ ^-7># a ^j^%(440)o] 7flXj 

€4. *>-¥• 7l4(410a)4 ^ H <#Jf 7l4(410b)4 ^44^ #4 aj-tg-g. aJ^^o. 

5- S^SRr Xl 1 9? Xl 2 €^*(450a,450b)ol 44 ^-^4. 

oH, XI 1 £ Xl 2 El° o l#(420,430)^: t^l BflftAi, «5n^^(440)vfl4 ^ £41- 
£■ 44: 4^(415)4 44(425)4°H1 43171- 47>44 ^-f, ofl^ ^js] afl 

SEth XI 1 ^ XI 2 4^-4(450a,450b)£r ^4 ^^-##^1 4S. 4^4^-if wfl*! 

4<H, 4^ 4#(415)4 4 ^-(425) 4°H 4317} 47>44 3*. °J4%4 4 
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<a*HK460)^ A o VJ f 7l^(410b)^ ^S.-^-Ei «a^ B l, < a^W460)€- ^33) B^*l 
^3 ^ S^sf7l 12mW 5E^- 6mWS] ^7l» efl o) *) ^ ojcj-. 

Sth ^-71 ESaEflD]t ^3.(400)^ i^^) ^1(310)* X^SRr Q<£ 71^(100)4 

3.7}S. %<%m. ^ 9X^. 

°1^> #71 # ^-fr £fe ^7>V 4|S ^7}<>) ^s^s. ^J-Cf. 

^<ft% H 31*1^1(310)* -£-(on)Al 71^ ^-*H t|)«H -a^^. °^Hh<lS 
12mW 4 71^ eflo]^^ A>-g-^>JL ( +S%%A\7]3LX} *}±r B «*1 ^ (310)2}- cfl-§-£]^ SS.ZL2flH 
•i- IS ^a(400)Sl MVnv H^fl^l^Ei (410)1- «fl^ ^(415)4 ^-f- 

(425) A>o]oil ^[Till- ^#^tf. ZLEi^, Sfl^ ift ^, Sfl# &± ^(415)4 oflPg ^7>s-o] s. 
o]x]7\] z\o] t ^a>^-(460)^ X) 2 ^3Nr(450b), ^^#(440) ^ X| 1 ^^(450a)^- ^4*} 
?)) ^rf. olcfl^ ) <g*HK460)°l H^l^E] (310 HI S^^M , 1 1 

(110) ^ Xl 2 °$q(120)<>] ^s}JE4=- jg^tj-. 

H^H^iEK310)» ^(offH^ tR*H ^^W. °Ja>^-o.S 

6mW ^]7l^ efloj^l- Aj-g-^ji , <s}^ e^ae] (310)4 cfl-g-s)^ £^efl^ 

# 1£ *>iH(400)4 ^ H€^^B](410)* ^^W^, sfi^ sfi #^-(415)4 ^-f- ^ 
(425) A>o]ofl ^7)11- §fl^- ^ ^, Sfl# #^-(415)4 ^ ^Vl-oJ # 

°1*1X1 £)<H, <a*HK460)°l X| 2 ^##(450b), ^3^(440) ^ Xl 1 ^^(450a)* ^4*} 
Til €4. 0 H14^, «a*HK460)°l *>-f4 ^3 B^l^Ei (310)^1 -E^^H, Xl 1 <3^j 
(110) ^ XI 2 <8^(120W ol^E-If- ^<§^4. 

°H, X| 1 £ X| 2 ^^(110,120)^1 SA>*>^1 

3^4 ^-f- #^Ml #X1» 7>^1 ^ ^Hl^r 7)1 # .2-5. #Hfl# -FMW. 
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£ 10a ^ £ lObir A °] ^ c^S-H* ^7>^^-o.S. °] -g-*Vfe s\S. ±x}2] 

&&S.o]^. £ 10a 93 £ KM , *fl 1 <8^(110) *\] 2 <8^(120)-£: 

is}±r B3U1^EK310)7> 7)^(100) #°fl, zl-zj-sl ^^R 1 B 31*1 ^3 (310) 

sq- tfl-g-sl-JE^ Bflo]^ cfoi^c (500)1- zj-zf afl^lt!-^. °H, 3H*1 ^1^(500)^ =-^3 

Ur^fe ^ojs} ^ ojc]-. ole^V z])o)z\ cf o]^.^.(500)^ 71^(100) 

7Wul Wfl*]£M, ^flols] EfltolM 7>^-5l7l nfl^l i^Sl-7> 7>^«H 

, JI^JES tifl°J^ ±7\ ^Hl tifll^ ^ flt^ 5>-^ 

^7]^, £ 10a^ 12mW *\}7}2) , H 31*1^(310)2] *)] 1 ^ 

»1 2 ^(110,120)* ^#^1 71^ 3* SL<^Jl SZJl, £ lOb^r 6mW efloj^^ 

2W, H^N^E) (310)^1 >Q 1 ^ X| 2 <g^(110,120)-g- ^^71^ 5l# j± 

H SE^ elH^i cfoj^cs. nfl*|Al5q f e^^ae^) efl ©1 X w] ^ 245}^ ^°)*\ ^ 

-g- ^i\S.^ tl-cf. 

^SRr ^H3# 7>^1 ^Tim-ol^ 1-^^ +3)^ A^g-^. ^ ^TflM-olS. #^ 

3. 4i^7lEl ol^^ 4i£^, £L3l*l* ^^^cf-g-, Bfl o] ^ -i- 2:A>SH, iii ^B)]9J°1 

# aj-^^^i -T-^rtb ^1^1^*- 7}*H, ^21 uaV^. ^jx]= 7HEi, *>A||tfl RF ^ 

*lS A}-g- 7>^^>Cf. 
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1] 

2] 

*>^r i^^l ^7>. 

3] 

*11 2 %H1 ^>7l *)1 1 ^ aj| 2 Ge-Sb-Te t^S ^3tt 3}^ ^03. 

4] 

1 *cHl #71 *)1 1 ^ 2 ^^-Al ^3. ^ ^5.^1 7^5] 

^ °1 3 £l ^ 3* ^-^j AS 4i7.]-. 
5] 

4 $ti<>H, #7] 1 ^ 2 <3<3£r 740nm 4^ 3H*il- 12mW^ 47lS. S 
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[3^*8- 6] 

*fl 1 %H1 &<>H. *1<3 71^:4 ^"71 *fl 1 A>ol ^ #7] ;g<£ 71^ #7l all 

2 AVoHl, sfl^ol zJ-Zj- 7fl7ll£lol &o.^, 

#71 JE^ Hfli^ #7l all 1 ^ all 2 Ti^iL^ 7}v}-§: 7]^S. 

^7} all l ^ all 2 ^^ofl S^Hl sg^s}^ ^o_ t a o v 7 ] £ ^^^l ^ 

7] 

8] 

^ 1 &<>H, ^71 all 1 ^ all 2 ^ *r^°l -g-ol^jE^ all 1 ^ all 2 

9] 

7} ^ 7 \{ «fl<Ha ^ 7l^r; g 
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#7l ^ 7l^Hl wfl*l£M, # 7 1 z}-z}-2] i^^l S^^e-H ^bs^o.^. eflol^i- 
S a].^ eflol^ ^v}i5}^ *dx} 3)5. #*1. 

10] 

#7l isneflnlt 
91^ *Hf 7}®; 

#?1 *Hf 7l^r4 cfl^t^, a o v 7 ) ^ ^ i§A^Kf- ^ 

5U*r W 71^; 

#?1 #^ 7 ]^- A >o)oll 7fl 7-1] £H 

#?1 7m #Jfo)] ufl^sl^ eflolz-1 ifsH, 

#7l 5^ ^#*1 <^#£) ^-^-S. #7] $}0)X\%Q<H ^o] 

^4 *Kt£)^r 3* ^^^.5. <5}tt 5)5. 

[%^^ 11] 

*fl 10 %H1 SU^I, #71 HSUEfl^l- H^^l #71 HSfl^l^ 

^7> cfl-g-slss. afl^^ ^-a- ^-^^ ^ #*1. 



33-24 



1020020073471 ^ 2003/11/11 

[^t 1 * 12] 

*fi 9 %H1 91°]*], ^7} eflo]^ 2,a\ eflo]^ cfoj-S-S-olji, 
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1] 
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